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AIR BAG SYSTEM 



BACKGROUND OF THE IHVENTION 
The present invention relate, to an air bag systemhoused 
in an instrument panel in front of a front occupant seat of 
. vehicle. More particularly, the present invention relates 
to ,n air bag system dealing with air bags of which various 
sizes are retired for different car types corresponding to 
a constant output of an inflator. 

DESCRIPTION OF THE RELATED ART 
The air b. g system is housed in a housing portion in 
a £r ont instrument panel . The air bag is housed in a folding 
state in a retainer of the air bag system. High-pressure gas 
„ generated from an inflator is introduced into the air bag 
.t the time of a collision of a vehicle, so that the air bag 
is inflated toward a front seat occupant for retraining the 
fo „„d movement of the occupant due to inertia force. 

in air bag systems, different sizes of air bags are 
2 „ retired to be housed corresponding to different car types 
whi ch individually recuir. different restraining 
pe rformances. It is true in the current situation that there 
is a big difference in sizes between car types. 

Since an air bag is inflated with high-pressure gas 
25 generated from an inflator ,a gas generating device, , the 
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elzes of the air hag - » -« " det "" lne ^ 

^putoftheinflator. 

th . volume t ,«» f i. increased. *h. ™^ ^ 
to a retirement of an inflator having a higher 

As a re »U, l»fl.tor. having different output, need 
to le prepare, for air hags of different si,es ana voiu.es, 
a nd tnerefore the compat ihility of air hag systems of the 
related art among car types remains lo» . 

SUMMARY OF THE INVENTION 



„ is an o bj ect of the present invention to provide 
an air hag system which can properly use various si.es of 
air hags corresponding to a constant output of a g iven size 
15 viator, which are retired for different car types. 

In view of the aforesaid problem, after earnest studies 
th e inventors have come to a conclusion that the prohlem may 
b . solved hy an air hag system including an air hag in . folded 
. tat . housed in an instrumental panel, the air hag inflates 
2 „ hy an infl.tor when a vehicle is crashed, wherein the arr 

bag comprises: 

en opening port ion into which a gas generated hy the 

inflator flows; 

a gas flow P*th portion; and 
25 an occupant restraint portion, wherein 
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th e gas «!«. the opening portion to th. occupant 

restraint portion through the gas now path portion. 

Namely, th. air bag -V"- " ^ 

mention is characterised bv Providing at least one 

5 penetrating portion in the air bag. 

Inaaaition.the.irbagsyste.accordingtotheinvention 

is characterize. h y provision o £ at least one Joint portion 

in the air bag. 

„ it is possible to provide both the 
Furthermore, it is po» 

• , » an( 1 the "ioint portion(s) in the air 
10- penetrating portion(s) and the ]oi 

bag . 

It i. preferable to provide the penetrating portron 
ana/or the Joint portion in the gas flow path portion o £ the 
ai r bag to diviae th. gas flow portion into multiple gas flow 

, HUe keeping restraining performance of the 
to be adjusted, while keeping i 

air bag- 

Th . penetrating portion ana/or the joint portion may 
be proviaed between th. opening portion and the gas flow path 

may be divided into multiple gas flow paths. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Ki g 1 is a cross-sectional view of an instrument panel 
25 por tion where an air bag according to the invention is housed, 
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Fig . 2 is a perspective view showing an air bag according 
to on. embodiment of the present invention, 

5 along the line A-A thereof in Fig. 2: 

Fig . 4 is aperspective view showing an air hag acting 
t o another embodiment o£ the present invention, 

Fig . 5 is . cross -sectional view of the air hag ta*en 

along the line B-B in Fig. 4; 

Fi g . 6 is a perspective view showing aproduction process 

of the air bag shown in Fig. 4; 

Fig . , is a perspective view showing anair hag according 
to a further embodiment of the present invention, 

Fig . a is a cross-sectional view of the air hag ta*en 

line C-C thereof in Fig. 7 ; 
15 along the line <~ 

Pig . 9 is a perspective vie. showing an air hag according 
to an embodiment of the present invention. 

Fig .i„ is, cross-sectional view of the 

along the line D-D thereof in Fig. 9, 

to another embodiment of the present invention, 
F1 g. 12 is a cross-sectional view of the 

along the line F.-F. thereof in Fig. "i 

Fig . a3 is.perspectivevie„sho„ingan.irbagaccordin g 

25 to a further embodiment of the present invention, 
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to a £urth .r ^.c-l-t .« th. P»«« 
along the Une thereof in »1 S . 

aont- ional views similar 
Figs . 16(a) andl6(b)arecro--sectional 

p t-Vip air bag in Fig- I 4 < 
toFig . 15 showing a modification of the air 

• -Folded up state 

and Fi9 . ««» - * in an in£iated 8ta "; 

- „f the present invention; 
10 to another embodiment of the p 

...ional view of the air bag taken 
Fig. 18 a cross-sectionai v 

along the line G-G thereof in Fig. 17; 

Fig . 19 i S a P er SP ectivevie W showinganairbagaccording 

«f t-he present invention; 
to a further embodiment of the P r 

^r^ective view of the air nag 
Fig. 21 is a perspective 

-of the present invention; 
to a further embodiment of the p 

• ~-f air bag taken 
Fig . „l..e....-« otl«»l v». o« th. air 

line J-I thereof in Fig. "i »" d 
20 along the line tjken 

(i , B1! . cross-.ection.l ot the 

,!on g the line a-J thereof in Fig- 

DETAILED D ESCRIPT IOT 0. THE PREFFRRED EMBODIMENTS 
Fi9 . 1 i Sa tro BS - S eotion»lvie„ S ho„ingtheae P lovea 
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_ o£ a n air bag o £ one — - - - b " ^ 
according to the present invention. 
As shown in Fig 

-■«t, in an instrument panel 11. The 
housed at an upper portion in 

< air bag system 1 comprises: 

5 -v vainer 12 which opens to 

an airtight container-H*e retainer 

an upper surface of the instrument pane! 11, and 

end opening of 

the retainer 12- h a 15 are accommodated in 

A n inflator 14 and an air bag IS 
10 . 12 T he interior of the retainer 

of the retainer 12 . me i" 
* int "' 0t . Th ein £1 .tor 14 is. container 

h as an air beg housing portion. The 

• united and high-pressure g.. 
.„, tim agent is ignited an 
15 the gas generating a 

.,,„ . X pelled out. The air bag 15 is 
is then gushed or rapidiy expe 

• n afo r 14 flows in the air bag 15- 
20 inflator 14 aQtica lly reduced 

ort of the vehicle is drastically 
When the speed of tne 

an acceleration sensor detects 
due toacollisionortheli k e,anacce 

■ of the vehicle to ignite the gas generating 
the deceleration of the ven 

agent in the innatori. Then , high-pressure gas is gu^ 
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it- t-hP lids 13a and 13b are 
th elid S 13a and 13b. As a result, the 

*- n t-herebv open the upper 
then pushed up to rotate upwardly to thereby 

no Therefore, the air bag 15 
end opening of the retainer 12. Theret 

ia Inflated through the opening. 

Th e air bag IS uprises the opening portion, a gas 
£1 „w path portion Land an occupant restraint portion 1,. 

.overs an upper surface of the instruct panel when the arr 

bag is inflated. 

The gas flowing out of the infl.tor 1, passes through 
t he gas flow path portion, of the air bag via. gas f — 
port ionintheretainer 12 andflo„sintotheoooupantrestra in t 

portion 17. 

, 5 B uch as a nylon woven fabric and is preferably forced into 
^g-lifcecoufigurationusingpolya.idethre.ds. ^addition. 
lt is preferable to have rubber or silicon, having heat 
resistance coated on an internal surface of the air bag - • 
wording to the air bag system of the present invention , 
20 th . volume of air bags may be maintained constant by providing 
a penetrating portion or portions and/ora.oint portion or 
nortione in predetermined si.es in the air bag . Bue to thrs , 
the same si.e inflator may be used on different car types 
uhl le maintaining the occupant restraining perforce of 



25 the air bag. 
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It is preferable to provide the penetrate portion 
„ portions ana/or tbe ^oint — « * above 

£1o „ po rtion is ad^sted an, tbe ^nten.nce of the occupant 
restraining performance can be eased. 

po rtion is penetrating partial into at -at one of the 
„„ paths by providing the penetrating portion in the 9 »» 

flow path portion. 

Fig . , 1. a perspective view showing a co.pieteXy 
in£1 ating state of an air bag. having a penetrating portion. 

~e t-hP air bag taken along 
Pig . 3 is a cross-sectional vxew of the 

the line A-A in Fig. 2. 

Ih e penetrating portion « -y be for.ea. whereby a 

i a hole in a lower panel thereof . The 
flow path portion with a hole 

panel a, is * -parate component e.tenaing aiong ports of 
the hol „ f „ the penetrating portion. The fining o £ the 
pan ei a, can b. i Wl e.entea using a suturing -Co*, a thermai 
20 £uB i n g B ethodorabonaing*ethodusinganadhesive .reference 

numerals 23 a»a 2* aenoting suturea portions,. 

T he gas generated .» the infiator passes through an 
op ening 2 = .t h en £ io„s into £1 o„P»tbs 26 a ana 26 b rebate 

Bi tu.tea on siaes of tbe penetrating portion 2i in tbe gas 
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portion. 

■ nrP f e rablv vent holes are provided in an 
Furthermore, preteraDiy 

air bag for exhausting the gas. 

In che . lr b,g 2 . »s shown in «9-». «" " ol " "* 
5 and 27b ... Prided in both side panels thereof. 

Fi g . , is aperspect iveview showings completely deployed 
state of an air ba g 3 with a penetrating portion according 
t o another e W le, and Pig. 5 is a cross- sectiona! view of 
th e air bag 3 ta*en along the line B-B in Pig ■ 4 . In addition, 

the air bag 3. * penetrating portion 31 can be formed by 
joining parts of upper and lower panels of , gas flow path 
portion in an oval fashion through suturing and then cutting 
out a Joint portion 33 inside a sutured port ion 3 2 . Preferably 
„ polyamide threads are used for suturing. »e gas generated 
from the inflator flows into flow paths 34a and 34b, which 
are situated on both sides of the penetrating portion in the 

t i„ i-hAeias flows into aoccupant 
gas flowpathportion, and finally the gas 

restraint portion of the air bag. 

While there is no limitation to the configuration of 
the penetrating portion, a circular, 

3h ,pe .ay be preferred since the shapes can facilitate the 
formation of the penetrating portion. 

In addition, the penetrating portion may be provided 
25 in an end portion of the gas fiow path portion attached to 
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the opening OE the air hag. ri 9 . 7 is . perspective view 
ehowing a completely inflating state of an air hag according 
to an example of the invention in which a penetrating portion 

th . aas flow path portion 
i. provided at an end portron o£ the gas 
5 attachedtotheopeningoftheairhag.Fig.Bisacross-sectional 

vie „ o £ the air hag < ta*en along the Une .-„ thereof in 
Fig , m this case, the openings 45a and 4 5 h of the air 
bag 4 are forced as a penetrating configuration. The gas 

• „ Q Aq a and 45b and flows into an 
passes through the openings 45a and 

■ „ nnrfio n via flow path portions 46a and 
10 occupant restraint portion via 



46b. 



Fig , is a perspective view showing the completely 
inflating state of an air hag according to another example 
of the invention in which a penetrating portion is provided 
15 at the end portion of the opening portion. Pig. 1. » ■ 

.long the line D-D thereof. I. this case, the openings S3, 
^hoftheairh.gareformedintoapenetratingconfiguration. 

Th e gas passes through the openings 53a and 53h and flows 
M into an occupant restraint portion via the flow paths 54a 



and 54b. 



K plurality of penetrating portions may he provided 
in the gas flow path portion using a method similar to those 
.eecrihed heretofore. Pig- 11 is a perspect ive view showing 
25 a completely inflating state of an air bag of an example rn 
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„hi=h a plurality - — ^ -" iOTS ~ PI ° Vl 
ag as flow path portion. 

of the air ha g * shown in » ^ ^ E ' E - 

5 aitu at.d on sides of a penetratin. portion - - "~ 

pat, portion is — P-«— " »"»' ti " 9 

, „d 63c and finally flows 

61b and 61 = into flow paths 63a. 63b and 

lnto th e occupant restraint portion. 

additionally, while the penetrate port ion preferably 
10 pi ercesthe g asflowpathportionvertically. the penetrating 

or . cognation those vertical and transverse penetrat.no 

portions may be adopted. 

fig 13 is a perspective view showin. a completely 
15 in£1 atin g state of an air >„ accordin. to a further e^ple 
o£ th e invention in which penetrate portions «■ P-rded 
inB ucha».nnerastopierce. g asflowpathportion vertically 
and transversely. T he penetrate portions of the air ha 9 
, can he f or»«d hy providin g notches for vertical penetrate 

fro„ ope„in 9 s and suturin g a panel « which is a separate 
compon ent .and is provided with notches for transverse 
penetrate portions, alon 3 the notches as 

.1.72 73 74and75denotin g sutur«dportions> 
(referencenumerals72, 7J. '«» 

• o£ the air bag 7 penetrates into four openings . 
25 The opening of the ait 
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in case the penetrating portion, are provided 
However, in case we v 

nner as to start from openings of an air bag, 
in such a manner as to 

8t et a iner 6h o Ul d b e Ba d.tocoi» C ide„it h t ll o 8 eo £ t h eo P a n in 98 

5 of the air bag. 

ng 14 1. a perfective view showing a co.pieteiy 

deploye d state o £ an air hag according to an e^ie o £ the 

are provided, and Fig. 15 
invention in which joint portions are p 

r hhe air bag 8 shown in Fig- 14 
is a cross-sectional view of the 

n the line F-F thereof. Joint portions 81 and 82 
10 taken long the line 

■ ■ -^narts of upper and lower panels 
are formed by linearly Doming parte of PP 

,-ir- haa deployment direction, 
together at two locations in an air bag de P 

• th od a thermal fusing method or a bonding method 

A suturing method, a tnen 

hP used as a method for joining the 
using an adhesive may be used 

„el to the lower panel (reference numerals 81 and 
15 upper panel to tne 

B2 denoting sutured or joint portions, . 

rlg .. lt( .> and „0,, are cross-sectionai views ehow.ng 

stomi »- i , 1 . in another or „odi £ ied £ or„, in which rig. 

n™,«l view prior to deployment in 
20 16( a> shows a cross-sectronal vrew p 

,. t . t . in which the air ha, is .oided up, whereas , 1S . 

^ig.iSU,, the joint portions si and . are provided rn 

• ii f tle sag at a lower surface 
»-v,-,<- fhpre is little say " 
such a manner that there 
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when deployed the n» path 84b beco.es thinner than flow 

paths 84a and 84c. 

The gas generated from the inf later flows into the three 
flow paths .«.. 84b and Me before it flows into a occupant 

restraint portion. 

Fig x, is a perspective view showing a completely 
aeployed state of an air bag according to another example 
o£ th . invention in which a joint portion is provided, and 
Fig . „ is a cto.s-s.ctional view of the air bag . shown in 
Fig . „ taken along the line 0-0 thereof. A joint portion 
91 can be formed by joining parts of upper and lower panels 
in a gas flow path portion together in an oval fashion , whereby 
t „o flow paths ,3a and 93b can be formed in the gas flow path 
portion . 

Fig. 19 is a perspective view showing a completely 
deployed state of an air bag according to a further example 
o£ the invention in which a joint portion is provided in such 
. manner as to start from an opening portion, and Pig. 20 
is a cross-sectional view of the air bag 10 shown in Fig. 
1S taken along the line H-H thereof. A joint portion 10! 
c,n be formed by joining parts of upper and lower panels of 
a gas flow path portion in such a manner as to form a belt-like 
configuration extending from the opening portion and having 
a rounded end. whereby two flow paths !04a and 104b can be 
5 formedinthegasflowpathportion. m this case . the opening 
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o£ t he air bag is «.r-d into a penetrating configuration 
„ hi ch is penetrating into openings "3. ana ,03,. T- 
pesses tta .„ - openings -3a - ,03. an, flows into an 

5 IB th is CM e, too, — »-« —ration of 
ga3 flow-inportionswithinaret.inershouiabe„aaetocoineiae 

„ith those of the openings of the air bag. 

Fig ax is a perspective view .hewing a completely 
deploye a state of an air hag according to another e.a.pie 

<--i^na are nrovided, Fig- 
I0 of the invention in which Joint portions P 

c air bacr 11 shown m Fig. 
22 ls a cross-sectional view of the »ir bag 

21 ta.en aiong the line X-. thereof, ana Pig. a, » * 
cro ss-section.l view of the air bag XX shown in rig.^en 
alon g the line ^thereof. 

at three locations in an air bag oepio^ent Erection in a 
lin ear fashion. A lower surface of a portion constituting 
, centra! fiow path I!- is first cut partiall.awa, ana then 

iB0U turea ( referencenu„eral 114 aenotingthesutureaportio„,. 
20 an a therefore the centra! flow path XXSb beco.es thinner than 

115 a. 115b ana xx 5 c ana then flows into a occupant restraint 
port ion via the three flow paths XX... xx» ana xxse in the 

gas flow path portion. 

i xmi tation to the configurations of 
25 While there is no limitation 
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the joint portion,, a oi«»i«. — — — ' line " 

of the joint portions- 

u~ nrovided in an air bag ■ 
5 portions may be proviaea 

Th e penetrate portions Joint portion. «. 

p re £ era bly provide* in .«» . -»« «-« «» ° f 
air bagB b eco»e. constant in var y in g t*. .i»- -« ^ >- 
„ r^ire* rcr -i«.~nt car t y pes , —V -in 9 
10 . constant ontpnt c.o - use* — V «~ — = " — 
„ action, in , case -»r. an inf l.tor with a constant 
output is u..d. «- penetratin, portions a„*/or Joint portions 

i-hato i to 0.2 second 
are preferably provided in such a sxze that - 

^nision of the vehicle by 
is required from sensing of a collision 

ina fro nt barrier collision test .ith a test vehicle running 

speed of 50 to 55km/h. 

.rorornbly a tot.1 or cross-sectional areas or 

pe „ ttatin9 now P-s i. « — P °" iOTS 

20 ln . g as «1» pat* portion where tne penetratin, portions 
and/ or joint portions e*ist are cut in a piane nor m ai to ,n 

air b a g ^ "« -™ P " £ " ably ^ " tal 

b eco»es a...* or 3 ».t„. Hit. tKe tot.i feino iess tn.n 
„„...« oni y i. t„e air b a 9 at .!«« 

25 aiso an int.n-1 appiieo to t„e g »s < iow pat„ portion 
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>, ■„>, fhat there is caused a risk of 
by the gas becomes so high that there 

the air bag being exploded. 

Th us , while the air bag system according to the invention 
has been described heretofore with reference to the appended 
, drawings, the invention is not limited thereto but many 
modifications can be made thereto without departing from the 
sprit and scope of the invention. 

according to the air bag system of the invention, the 
c,pacityofdifferentairbagswhi=h.rere q uiredfordif £ erent 

„ car types can be maintained constant by providing penetrating 
portions and/or Joint portions which are both dimensioned 
into predetermined sizes. Therefore, the same size inf later 
can be used commonly on different car types while maintaining 
the occupant restraining performance of the air bags , whereby 

„h of air bag systems can be reduced. The 
15 the production cost of air Dag *y 

*-^t, is nreferred for use for a 
air bag system of the invention is prefer 

front occupant air bag system. 

4-v,* ranacitv of an air bag can be 
In addition, since the capacity ox. 

educed when compared with a conventiona! air bag of the same 
M size, an infiator of a smaller output can be adopted, thereby 
making it possible to make the inflator smaller in size and 
lighter in weight. 
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